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(54) Azole derivative* procesB for th air production compositions containing them and their use 
(57) A compound of formula I 



R indanendentlv are hvdroaon, halooen, nltro; or unsubstttutad or mono- or poly-halogen substituted 
Rl ^JgiSSS^SS!^ I^atkoxy or lower alkvtthlo; or unsubstltuted or substituted phenyl 



or phsnoxy, 
R 3 Is hydrogen or lower alkyl # 
R4 and R* Independently, are hydrogen or halogen, 
Y Is CH or N f 



J £ 0 oTrbS^K. oMn the form of an add addition salt or a phys.olog.c^ydrolysab.e and -acceptable 
whi*£mpTunds are indicated for use as chemotherapeutlc agents e.g. as enthmycotics and In addition as 



fungicides. 
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SPECIFICATION 

Azote derivatives, process for their production comp sltlons containing thorn and their use 

5 The present Invention concerns azole derivatives, a process tor their production, pharmaceutical 5 
compositions containing them end their use as pharmaceuticals, e.g. as anti-mycotfcs and as agrochemtaals 
e.g. as fungicides, 
in particularthe Invention concerns compounds of formula \ 
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wherein . . . 

R, and IndependentlY, are hydrogen, halogen, nltro or unsubstituted or mono- or poly-halogen 
25 substituted lower elkyl, lower alkenyl, lower alkynyl, lower alkoxy or lower alkylthlo or unsubstituted or 25 
substituted phenyl or phenoxy, 

R 3 Is hydrogen or lower alkyl, 

R4 and R* independently, are hydrogen or halogen, 

YisCHorN, 

30 Al8aC2- 7 alkylenebridgeand 30 
in fr^e^seform or In the form of an add addition salt ora phyelotaglcally-hydrolysable and acceptable 

d8 By*Ieterm "physJoiogically-hydrorysable and -acceptable derfvatfve" is meant e.g. an ester of a 
35 compound in accordance with the Invention in which the hydroxy moiety is esterified, and which Is 35 
hydroiyseble under physiological conditions to yield In the case of an ester, an acid which Is Itself 
physiologically acceptable, e.g. nontoxic at desired dosage levels. 

Lower a lkyl moieties appearing in or as eubstituents preferably contain 1 to 5, especially 1 to 3 carbon 
atoms, lower alkenyl and aikynl preferably 2 to 5 especially 2 or 3. Halogen stands f or F, a Br or L Examples 
an of halogenated groups as R, and R 2 are mono-, di- ortri-eubstituted groups such as CF* CH 2 a, CaHsU, 40 
CBr=CH 2 ; OCHF2, SCFa, C=CBr, CICsHu CfeCsHsO. Examples of suitable unsubstituted groups as R, and R 2 



46 



are H, halogen, CH* C2H* CH=CHi, OCH, OCH3, SCH» CeH* C 6 H*0, NO* 

The compounds of formul a I and their acid addition and physiologKsally-hydrolysable and -acceptable 
derivatives may be prepared according to the invention by reacting e compound of formula II 
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B0 
55 

with a compound of formula III 



50 




II 

50 

55 



V U 111 



wher in 

R n to Ms/ Y, m and n are as defined above 
K and M is hydrogen, a metal, or a trlalkylsilYl group. 
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and Isolating the compound thus obtained In free base form or In the form of en add addition salt or 
physSologically-hydrorysable and -acceptable derivative. The reaction may be carried out In conventional 
manner for example by treating a compound of formula 111 wherein M Is hydrogen diss Ived in a solvent 
Inert underthe reaction conditions e.g. dlmethylsulfoxlde, with sodium hydride and then adding the xlrane 
of formula II preferably dissolved In the same solvent and stirring the mixture at room tempera tu re, 5 

Examples of metals as M are alkali metals such as sodium, trial kydsllyl Is for example tri m ethyl si lyt. 

The desired end product can be isolated and purified In conventional Manner and recovered in free base 
form or In the form of an acid addition salt or physiologicalry-hydrorysable and -acceptable derivative. 




45 Free base forms and other forms such as salt and e.g. ester forms can also be Interconverted In 45 

conventional manner m 
The sterling materials of formula II are new and can be prepared for example according to the reaction 

schemes 1 r 2 and 3 which are carried out In conventional manner e.g. es described In the examples. The 

products may be isolated and purified In conventional manner or directly further reacted, as appropriate. 
50 Remaining intermediates are either known or may be prepared analogously to known methods and/or 50 

analogously to the examples hereinafter. 
The compounds of formula I exhibit cbemotherapsutic, in particular local and peroral a ntf -mycotic activity 

as indicated In vitro on families and species of mycetes e,g. Trichophyton, Aspergillus, Microsporium, 

Sporothrix and Candida in serial dilution tests and in the germ tubs inhibition test <C. albicans) at 
KS concentrations of 1 JS to 1 00 jig/ml and 0.05 jjig/ml respectively and !n vfvo in the experimental genital 55 

mycosis model In mouse and rat ejg. on peroral administration at between ca. 3 and 26 mg/kg animal body 

weight. 

The compounds are therefore indicated for use as pharmaceuticals particularly an anti-mycotlca. 
An indicated suitable dally dosage for use as an anti-mycotic is from about 20 to 1 500 mg. If desired this 
60 may be administered in divided doses 2 to 4 times a day in unit dosage form containing from about 5 to 750 60 
mgofthe compound or In sustained release form. 
The compounds may be us d In free base form or in the form of chemotherapeutically acceptable acid 
. addition salts e.g. as the hydrochloride, hydrogen fiimarate r naphthalin-1 ,5-dlsuIphonate or In the form of 
a physloIogically-hYdrolysable and -acceptable derivative preferably an ester. Such forms exhibit the same 
05 order of activity as the fre base forms. 61 
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The compounds may be admixed with conventional chemotherapeutically acceptable diluents and 
carriers, and, optionally other exclptents and administered orally, topically, i.v. r parenteral ly in such forms 
as tablets, capsules, creams, tinctures r Injectable preparations. 
Such compositions also form part of the invention. 

5 The Invention therefore also concerns a method of combatting Infections and diseases caused by mycetes 5 
comprising administering to a subject In need of such treatment an effective amount of a compound of 
formula I in free base form or In the form f a chemotherapeutically acceptable acid addition salt or 
phYSiologJcally-hydrotysable and -acceptable derivative thereof, and such compounds for use as chemother- 
apeutic agents, In particular as antl-mycotlc agents. 

10 The compounds of the Invention In free form or in agriculturally acceptable salt or metal complex form are io 
also suitable for combatting phytopathogenic fungi. This funglddal actfvh^ can be demonstrated l^- in /h 
vivo tests against Uromyces appendicular (bean rust) on runner beans as well as against other rust fungi 
(e.g. Hemileia, Puccinia) on cofFeee, wheat, flax and ornamentals (e.g. pelargonium, snapdragon); and 
against Erysiphe clchoracearum on cucumber as well as against other powdery mildews {e.g. E. Gramlnlsf. 

15 so. triticl. E. gram. f. sp. hordei, Podosphaera leucotricha, Unclnula recator) on wheat, barley, apple and 15 
vines. 

Preferred substftuent meanings are 



and R* Independently, = 

a) hydrogen 20 

b) halogen especially for CI or 

c) one hydrogen the other halogen especially F or CI, 

Rs « a) hydrogen 

b) alky I. 25 

R* and R* In dependency, - 

a) hydrogen 

b) halogen especially For CI or 

c) one hydrogen the other hBlogen especial ly F or CI, 30 

Y - a]N 
WCH 

A * a) a C2, 4 or 6 alkyflene bridge 
35 b) ethylene or butylene 35 

n - a)0 
b)1. 

Free base and add addition salt forms are preferred. 
40 Especially preferred are combinations of the above mentioned substftuent meanings. 40 
A particular compound group is that comprising compounds of formula I wherein 
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Rt end R* Independently, are hydrogen, halogen, nltro or optionally halogenated lower elkyl, lower 
alkenyl, lower alkynyl, lower alkoxy or lower alkylthio or optionally substituted phenyl or phenoxy, 

is hydrogen or alkyl, 45 
R4 is hydrogen or halogen. 
Re is halogen, 
YisCHorN 

A Is a C2.7 alkylene bridge and 

nlsOort, 50 

in free base form or in the form of an add addition salt 

Another compound group Is that wherein R t and R 2 are hydrogen or halogen, Rs Is hydrogen, R4 and R s are 
hydrogen or halogen and Y f A and n are as defined above. 
Within this group halogen is preferably F or CI and one each of R t and R* and R^and R B is hydrogen. 55 
In this case halogen Is preferably para-posltioned. . . , 

A preferred compound is HH4^lorophentf 
fluorophenyDcydopropane in free base form or In the form of an add addition salt or physiological ly- 
hydrolysabfe and -acceptable derivative. 
60 The following examples illustrate the Invention, tempeatures being in degrees centigrade. 60 

A solution of 1.81 g of 1 A^trfazole In 20 ml of abs. dlmethylsulfoxide is mixed, under argon atmospher 
65 with stirring and ice-cooling, with 0.63 g of sodium hydride (ca. 50% dispersion In mineral oil] and then 65 
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allowed to warm up to RT within 1 hour. To this Is added a solution of 0.8 g of 2-[M4- 
[^forophenYi)lcydopropyl-2«(4-chIorophefiYt)oxiran8 In 5 ml of abs. dimethylsu If oxide and stirred for 24 
h urs at RT. For working-up the reaction mixture is poured Into saturated sodium chloride solution and 
extracted with ethylacetate and th organic phase dried over sodium sulphate and evaporated- The crude 
5 product is dissolved in a little dichloro methane and diluted with ther to obtain colourless crystals m.p. 5 

1( The°foIlowlng compounds may be prepared analogously to Example 1 or as otherwise hereinbefore 
described.: 

Rg Y A=(CHs)„ n phy&fco-chemicaf 10 
m characteristics 

4-a CH 2 0 mp.194-198° 

40 N 4 0 mp. 127-135* 

4_CI CH 4 0 mp. 155-160° 15 

4_fj| N 2 1 mp. 140-150° 

4£[ CH 2 1 mp. 183-185° 

4-a CH 4 1 mp. 169-172° 

2-F N 2 0 mp.120° 

4-F N 2 0 mp. 103-105° 20 

4-F N 2 0 mp.125° 

H N 2 0 mp. 185-187° 
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The required starting materials may be prepared as fellows: 

25 

A)2JW4-ChforvphenyWcYcfopmpy14J4*Morop 
(for examples land 2} 

a) 1-(4^loropheny!)cydopropane nitrite 

30 g of 4-Chlorobenzyl cyanide are dissolved in 300 ml of a mixture of dry tetrahydrofurane and 
30 dimethylsuifoxlde (1/1 ) cooled to 10° and reacted with stirring with 79 g of dry pulverised (ball-mill) sodium 30 
hydroxide. 37.1 g of U-dibromoethane are added dropwTse to this mixture with thorough stirring in such a 
way that the temperature does not exceed 1 5°. On completion the mixture Is sti rred for 45 minutes at RT and 
then poured into saturated sodium chloride solution and extracted with ethylacetate. The combined 
ethylacetate phases are washed with NaO solution, dried over sodium sulphate and concentrated under 
35 vacuum. The residue Is vacuum destilled, b.p.92-94°/1-33 Pascal. The product commences to crystallse In the 35 
cooler m.p. 42-45°. 

b) U4^iorvbei^oy!H^4^forophenyi)cyciopropane 

A Grignard solution is prepared in conventional manner from 64.9 g of 4-bromochloroberaene ana 7.bg or 
40 magnesium turnings In abs. ether. To this are added dropwise 17 g of 1 -(4*hioropr^)c^ 40 
and the mixture then refluxed for 2 hours. The reaction mixture is carefully mixed under cooling with half its 
volume of 6N HO and refluxed for 3 hrs. to hydrolyse tho ketlmTne formed. Working-up is earned out by 
dilution with Naa solution, extraction with ethylacetatey evaporation and chromatography on silica gel 60 
(petroleum ether/ether : 10/1)* A colourless oil results which aocordlngtoTLCand NMR is uniform. 
45 NMRMCDCU: 1 .25 and 1 .68 (each 2H, m, CHa); 7.18 <4H, m); 7.26 (2H. m); 7.70 (2H,m). 45 

Asolution of 7^of thioanlsole Tend 6.74g of 1 Adlazablcydo^^loctai^ i^ABCCT) In 40 ml of dry 
tBtrahydrofuran is cooled to 0* and under srgon atmosphere slowly mixed with a solution of 3.85 g of 
50 n^butylltthium In n-hexane,The mixture is allowed to warm to RTand stirring continued for 40 mlns. The 
mixture is again cooled to 0°, a solution of 7 g of H4<hloroberizDyl)-H4*iilorophe 

ml dry tetrahydrofuran added dropwise with stirring and after removal of the cooler stirring continued for 45 
mins, Working-up is carried out by pouring in ice-cold NaO solution, enaction with ethylacetate, 
evaporation and chromatography on silica gel 60 (toluene/petroleum ether : 1/1). A colourless oil results 

65 which according to TLC and NMR is uniform. Mt% m MU A - . 

NMR (CDOs): 0.83 and 1 .30 (each 2H, m. cyclopropane-CrW; 3.04 (1H f s, OH); 3.42 and 3.83 (each 1H. AB-q, J 
= 13, 1Hz, -SCHJ; 8.8-7,4 (13H r m. aromatics). 

d)2-{7'4<hlorophenyi) cydopropylr^^chiorophenyi^rana 

60 BgoM^4-chloropherry^ 

In 30 ml of dry dlchloromethane and reacted with 9.1 g of triethyloxonium fluoroborate by stirring at RT for 3 
hours. Then an equal volume of 03N sodium hydroxide was added and the mixture^rredwemight 
Working-up is carried out by separating phases, removal of solvent and the residue chromatographedon 
silica gel 60 (toluene/petroleum ether : 1/1). Acolourlesa, viscous mass results which according t TLC and 

65 NMR Is uniform. 
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NMR {CDCI3): 0.7-1.25 (4H P m, cyclopropane); 2.82 and 3.10 (each 1H. AB-a, JSAHz, ~CH 2 0); 7.0-73 (SH, m, 
arornattes}. 

B) 2^H4-Fluorophenyf)cyc/opropyiJ^(^lcrophenyi)oxfrane 
5 (forexampfe 70) 

Karate, evaporation and chromatography on silica gel 60 (toluene/petroleum ether . 60-80° 1/1). A 

colourless oil results which according to TLC and NMR Is ' Rf , 7 7S , 2H m 

NMR(CDCW: 1.33and 1.66 (each 2H.m. cyclopropane); 6.86-7.35 (6H, m, anomalies), 7.60-7.75 (2H.m, 

15 aromatics). 

Analogously to Ah The compound ia employed In next step without further purification. 
20 c)2M4*luoropfieny0cydopropy/m^k>mphenyl)oxinina 

NfiSEftlE W H.rn.cyc»opropane>; 2 ^(lH.d,J= 5( 4H z ,end3.08 l 1H.d.^Hz,-CH s O) ; 6^ 
(8H,m f aromatlcs). 

25 CWMWWb****^^ 
(for Examples 3 and 4) 

Analogous to A) or B). 

a)f-(4*Morophenyl}cydopentanenitri!e 
30 Colourless oil bp: 1 1 6°/1 .33 Pascal (purity HPLC 99%). 
NMR (CDCl 3 ): 1 .8-2.6 (8H f m); 7.3-7.5 {4H, rn). 

NMR (C0CI3): 1 .6-2.6 {8H, m); 7.1 5-7.40 and 7.52-7.65 (together 8H, m>. 

2^4-Ch/orophenytkYc/opmpyl}-2-f4-cfihrob S nzY!)oxirane <for Exs. 5 and 6) 
a; U4-Chlorotenzoyl)- T-f4-cMorophanyl)cyctopropane „ f j.hmmnehlorobenzene and 2 g of 

refluxed for 1 hqurf-The ether la replaced by 100 ml of dry benzene and a solution of IBgcf 

(toluene) yields colourless crystals of the title compound m.p. 32.93 s . 

Steps b) and c) are carried out analogously to A) or B). 

EG b> t4*adon»h*rfrW4H*brob^ 

ci2JW4^fQrophenylJcyc/opn>pytJ-2-{4^ton>benzy0axfrane 
Colourless oil. 

6Q E)2^1-(4^iomphenYl^opBnt Y U-2^-chloroberaYl}oxirane 
(for Example 7) 
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After removal of the o-oling bath the mixture ?8 stirred for a further 40 minutes, then poured into sat NaCl 
solution and extracted with ethylacetate. The combined organic phases are washed wfth sodium chi ride 
dried over sodium sulphate and concentrated under vacuum. The residue is chromatog raphed on silica gel 
60 (toluena/patroleum ether : 4/1 ). The tftJe compound Is Isolated from the second main fracti n as a 
6 colourless oil. 6 
NMR (CDCtgJ: 1.6-2.4 (8H f m); 3.16 <2H, s); 65-75 (8H, m). 

Steps b) and c) are carried out analog ouafy to A) or B). 

10 W 1-{4rChloropheny\)- 1-{1-(4^chlorobenzylh l'hydpaxy-2-phenyfthioJ^hyl-cycIopentane 10 
Colourless oil 

The oily crude product Is reacted without further purification. 

16 16 

F)2JH4ttloroph9nyl)cYdopropYt&&4uorophenYl)oxirane (for ExampieB) 

Analogously to A) or B). 

a) l-P-Fluorophenylicyclopropanenitrile 

20 bp: 66°/1353 Pascal 20 
NMR {CDCI3): 1.40 and 1.69 (each 2H, m, cyclopropane); 7.05-7.4 (4H, m, aromatics). 

b) U^CMorobenzcyiH^fluorophtMylicydopropane 

NMR {CDCI3}: 155 and 1 JB0 (each 2H, rn, cyclopropane); a8-7.6 (8 H, m, aromatics). 
25 25 

NMRfCDCIg): 0.60-055 (2H r m. cyclopropane); 154 (2H, m, cyclopropane); 3.10 (1H,s, -OH); 3.60 and 3.96 
(each 1H,dq, J=13w6Hzand 15 Hz, -SCHa); 6.8-7 .3 (13H, m, aromatics). 

30 d) 2j7j4^hfamphimyl)cycfopmpyf]^&-ffuomphenyt}axfranB 30 
NMR (CDOa): 056-1,15 (4H, m, cyclopropane); 253 [1H, d, J=6.4 Hz); 3.14 (1 H, dd, J=5.4 and Z0 Hz, -CH a 0); 
65-7.2 (8H, m, aromatics). 

q) 2-[W4~Ffuomphenyfjcycfopropyfr2-(4^Qrvphenyti 
35 (for&campfe9) 35 
Analogously to A) or B). 

a) W4-FIuorophenyl)cYc!opropannitrtte 
bp: 6671333 Pascal 

40 NMR (CDCfe): 155 and 1.70 (each 2H, m, cyclopropane); 7.0-7.4 (4H,m, aromatics). 4C 

b) 1J4^!wrobenzoylh1J4Jluoropheny!)cyclQpropane 

NMR (CDCI3): 150 and 1.66 (each 2H, m, cyclopropane); 65-7.85 [8H, m. aromatics). 

45 g) l-{4*luorQphenylhUW4*fliioraphenyl}-14i^ 45 
NMR (CDCW: 0/18-056 <2H, m, cyclopropane); 1 52 (2H, m, cyclopropane); 3.07 (1 H, s, -OH); 3.43 and 356 
(each 1H,AB-q. J-13.1 Hz, -SCH2); 65-75 (13H,m, aromatics). 

d) 2JMFIuorvptwnyfJcYctoprvpyU4-frffvorw ^ 
S ° 0^f.2(S? m, cyclopropane); 250 (1 H, d, J-5.4 Hz); 3.08 (1 H, d, J-5.4 Hz, -CH*0); 65-75 (8H, m. 
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1 . A compound of formula I 
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Wt l ar °' n . „ ind(iD findentlv are hydrogen, halog n, nhro or unsubstituted or mono- rp lyl-halogen 

substituted phenyl or phanoxy, 5 
5 R 3 Te hydrogen or lower alkyl, 

R4 end R* independently, are hydrogen or halogen, 
YtaCHor N, 

A is a C 2 -7 atkylone bridge and 
R 3 la hydrogen or alkyl» 

R4 is hydrogen or halogen, 13 
15 Rq is halogen, 
YlsCH orN 

A is a C2.7 alkylene bridge and 

3!* SSnpound according to Claim 1 wharaln R, , R, and R* Indepandarrtly, an, hydrogen or halogen. ^ 
20 ^i'TclrnMundaa^ 

- EES ESsfe«^«r^ : 
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60 R l R 2 



with a compound of formula lit 
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in 



5 



yyherefn 

Ri to Re, Y, A and n ere as definad above and 
Mis hydrogen, a metal, or a trialkytettyl group, 

and isolating the compound thus obtal rted In free base form or In the form of an acid 
physlologlcally«4iydrofysable and -acceptable derivative. 
17. A compound of formula II according to Claim 16. 
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